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Summary: The Serum phospho hexose isomerase (PH I), aldolase and hexokinase activities have been

determined in 36 patients of carcinoma ove-ry with different clinical stages and in 25 healthy normal

female subjects. The serum PHI and hexokinase levels were significantly elevated (p<.001) in all the

stages of malignancy while serum aldolase was significantly elevated only in stages III and IV of malig

nancy. The enzyme levels showed statistically significant response to therapy in stage II patients.

The mean values in patients with progression of the disease were not significantly different.
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The main metabolic fel1ture which distinguishes most malignant tumor tissuf> from
normal tissue is the hi(:jh glycolytic capacity (6). After the knowledge of this fact. numerous
attempts have been made to use blood enzymes est imi1tion in dia[~nosis and in following
the course of therapy. Increased lactate dehydrogenCtse activity has been reopned in
ca~cinoma ovary (1, 4).

The increased aldofase (ALD) and hexokinase (H K) activity has been studied In

breast carcinoma (8). The present study is an effort to find out whether serum PHI and
ALD and HK may also be used as biochemical parameters for diDgnostic purposes and to
evaluate their utility in following the course of therapy.

MATERI.L\L AND METHODS

Thirty six cases of carcinoma Gvary and twenty five heLdthy normals were take!" for
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this study. Among 36 cases 9 belonged to Stage II, 16 stage III and 11 stage IV. No

patient of stage I has been found.

The serum PHI estimation was aone according to Bodan:;ky (2). by the method
described in Sigmil Technical Bulletin No. 650. The serum aldolase <!ctivity was determined
by the rnethod of Sihley and Lehninger (3) and Wolff et al. (7) descrihed on the Sigma Bulle
ti'l No. 752. The serum hexokinase estimation was dore by the method of Sols and

Krane (5).

RESULTS

Serum phosphohexose isomerase (PHI), aldolase (.I1L[)) and hexokinasE' (HK)
levels were determined in 25 normal healthy female subjects And 36 cases of carcinomc
ovary. These cases were divided into the stages as described earlier using the criterion of

International Federation of Obstetrics and Gynaecology.

Tabie I, illustrates the serum phosphohexose isomerase actlv:ty levels in controls

and carcinoma ovary. Table II shows the serum aldolase activity lev81s in controls and
C3rcinoma ovary and T3ble III shows the serum hexoki'lase activity levels in c.ontrols and
c3rcinQma ovary. The activity of serum PHI, ALD and HK are exr:;rossed ill Boda'lsky UnitS,
Sigm<l Unitslml and unit!rn[) protein. respectively.

TABLE I: Serum PHI levels in carcinoma ovary before and after treatrrent.

Group

Control

Carcinoma ovary

Stage II

Stage ill

Stage IV

·"P<.001

No. of
cases

25

9

16

11

Before treatment
Range

(Mean±SD)
(BU.)

9-41
25.87±9.87

30-75
5425±6.73·"

63-107
80.61±14.n"·

89-157
124.00± 27.65'"

No. of
cases

7

13

8

After treatment
Range

(Mean±SD)

15-40
27.13± 7.12

27-94
7644± 13.25

98-184
130.25±28.75
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TABLE II: Serum ALD levels in carrinoma ovary before and after treatment.

Group

Co rol

Stage III

Stage IV

No. of
cases

26

9

16

11

Befora treatment No. of After treatment
Range cases Hange

(Meam±SD) (Mean±SO)
Su/mi

22-9.2

644±205

3.4-15.5 7 3.1-9.1

7.04± 1.83 6.94± 225

4.9-3·0.·' 13 4.6-28.2

16.7 ± 2.83'" 17.32±2.53

4.6-28.6 8 6.8-31.9

1801 ±3.5r" 20.25±3.6

··'P<.001

T.ABLE III, Serum HK levels in carrinCHna ovary before and aftpr treatmcrt.

Conlrol 25

Carcinoma ovary

Stage II 9

Stage III 16

Stage IV 11

···P<.001

Group
No. of
cases

Before treatmeflt No. of Afrer treatment
Range cases Range

(Mcan±S.O.) (Mean±S.O.)
(Umt/mgPj

5.2-13.2
9.43±2.24

7.8-20.4 7 7.2-12.4
15.37±5.14'·' 9.15±1.86

8.5-27.2 13 8.6-26.1
18. 2±6.21·" 17.55±6.83

10.1-30.6 8 9.4-26.6
21.34±8.93'" 20.63±8.25

DISCUSSiON

Serum PHI: Scorum PH I activity was diagnostic in 7 Ollt of 9 cases in stage II and
in all the cases in stage !II and IV, Comparatively lower vClllles of this enzyme were ob
served in stage" and the highest in 5tage IV,
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The elevated level of serum PHI came to normal limits ?otter six months treatment
in all the cases of stage II. In stage 1/1. on Iy one patient. showed normal \181 ues. whi Ie
rest of the cases showed significMltly elevated levels of the enzyme. In stage IV patients
the levels remained significclnrly elevatec due to the worsening conditicns of the patients.
Thec;e results could net be correlated du\~ to absence of similar elata.

Serum ALD : Serum ALD activity was cliagnostic in 4 out of 9 cases in stage-I/.
11 out of 16 caxes in stage II! and 9 out of 11 cases in stage IV. No correlation of enzyme
?ctivity ancl clinical stage h~d beeJl observecl. These rP.suits could not b·2 ronelc:ted due
to th~ absence of similar dFlta.

All the stage II patients showed ncrmal levels of this enzyme after effective trE:at
ment. In stage III. enzyme levels remainecl elevated. except in few c;:)se~. While stage
IV patients. due to worsrmir.g condition showed siqnificantly high enzymE' levels.

Serum HI< : Serum H K activity was diagnostic in 7 out of 9 cases in stage II. 12
out of 16 cases in stage III and 9 out of 11 ca~ps in staqe IV.

The elevated level of this enzyme came to normal after six months treatment in all
the cases of stage II, In stage III. enzyme levpls remained high trroughout the study
except i" four cases. In stege IV. thE' enzyme level remainE'd elevalAd thoughout study lIViti~

slighT varintions. These observations Riso could not be correlated due to the clbsence of
similar data.

Thus the le\lel of PHl in serum in carcinoma ovary n19y be monitored with treatment
and so it couid be used as An adjunct to histop?thological diagnosis. /1.11 the three enzymes
studied correlated well with the clinical stage of the disease.
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